





Financial Risk of Cellulose-Based Biorefineries and Corn-Based Facilities Compared

Figure 1 below presents the information provided by Citi Group on the rate of return
(D/E=70/30) for a 110 MMGPY fuel ethanol facility based on corn feedstock at $2.50/BU (a
typical historic price) and $5.00/BU representative of the expected price at the time he gave his
presentation. Recent prices have gone as high as $7-8/BU. Also presented in the figure are
relationships expected for a similar size straw-based Biorefinery (100% Equity). The expected
costs in past years are depicted as dashed lines.

Figure 1

DCF-ROI For Fuel Ethanol Facilities,
110 MMGPY Facility
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Clearly the ROI for corn-based facilities is more sensitive to changes in the price of fuel ethanol
than is the ROI for straw-based facilities. A doubling of the cost of corn results in the reduction
of ROI-based shutdown prices for ethanol moving from about $1.30 per gallon to about $2.40.
One could speculate that plants today buying spot market corn will not survive long even with
prices over $3.00 per gallon.

In contrast a quadrupling of feedstock costs for straw results in perhaps a drop in ROI of about
5%, and the Biorefinery would still be able to keep its doors open at a price of about $1.00 per
gallon of fuel ethanol. The straw-based Biorefinery is fundamentally less risky an investment
because, just like a petroleum refinery, it has the capacity to generate the heat and power it needs
to operate using low value byproducts and other low cost sources of fuel, rather than relying on
purchased high cost natural gas and electricity.

The capital cost is higher but results in lower per gallon cost and an increased ability to control
costs, thereby reducing financial risk. In addition, the feedstock itself for cormn-based ethanol
facilities is expensive: corn at $2.50/BU is corn at $89/ton; corn at $5.00/BU is corn at $179/ton.
Although the carbohydrate content in corn is higher than it is in straw, that benefit does not
compensate for the higher cost.
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Figure 2 illustrates the ability of the straw-based Biorefinery to generate sufficient Earnings
Before Interest, Taxes, Depreciation and Amortization (EBITDA) as a measure of its capacity to
cover principal and interest payments. No data was presented for the corn-based facility.

Figure 2

EBITDA Per Year for Straw-Based Fuel Ethanol,
110 MMGPY Biorefinery ($389 MM Capital)
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The low cost of feedstock and lack of costs for natural gas and power result in a massive amount
of EBITDA and produce diminishing contributions to principal and interest even at fuel ethanol
prices below $1.00 per gallon. Figure 3 is a presentation of the data in dollars per fuel ethanol
gallon, the manner in which it is often presented. Today values for corn-based facility hover
between zero and $0.30 per gallon, almost an order of magnitude lower than the values expected
for a cellulose-based facility. Therefore lenders should highly favor funding these facilities.

Figure 3

EBITDA per Gallon for Straw-Based Fuel Ethanol,
110 MMGPY Biorefinery ($389 MM Capital)

Straw $10/Ton|
Straw $25/Ton|
Straw $40/Ton

EBITDA, $ per Gallon

Corn: $0-0.30/Galion

000 050 100 150 200 250 3.00

Fuel Ethanol Price, $ per Gallon



